INTRODUCTION
oviposition rate of D. sibirica is highest on the second day after emergence at 25°C (Minkenberg, 1990) .
Dacnusa sibirica females prefer first and second instar larvae of Liriomyza spp. for oviposition (Malais & Ravensberg, 1991) . Therefore, P. vulgaris plants, with two true leaves, was infested with 2-day-old (first instar) larvae of each Liriomyza species as described in . The base of the stem of each plant was immersed in water in a 10-ml glass vial; the vial was attached to the inside of the bottom of a cylindrical glass tube (6.4 cm diameter, 22 cm high). The top of the tube was covered with organdy and the bottom with Kimwipe®. Undiluted honey was streaked on the inside of the tube as a food source for the wasps. Just after transferring a plant into a tube, one mated female adult of D. sibirica was released in the tube and allowed to oviposit in the Liriomyza larvae for 24 h before removal. Ten wasps were used for each Liriomyza species. There was no significant difference in the mean number of host larvae per replicate among the three species (Table 1 , ANOVA, F = 0.540, d.f. = 2, P > 0.05). After removal of the wasps, the immature Liriomyza were reared and the emergence of D. sibirica wasps was recorded. The adult wasps that emerged were sexed and the lengths of the hind tibia (as indices of body size) of 15 randomly chosen wasps of each sex of each species were measured to the nearest 6.7 µm under a binocular microscope. After adult emergence, Number of host larvae exposed Host species TABLE 1. Effects of host species on emergence rate and sex ratio of Dacnusa sibirica. Mean ± SE. Means with the same letter were not significantly different from each other in the same column (n = 10).
host puparia with no exit holes were dissected under a binocular microscope to record mortality of Liriomyza species and larval, pupal, or adult mortality of D. sibirica. As a control, 10 P. vulgaris plants infested with L. sativae were prepared and reared without a wasp. After adult emergence, mortality of L. sativae was recorded.
Parasitization of L. sativae
As in the previous experiment, 2-day-old larvae of L. sativae were exposed to a mated female of D. sibirica for 24 h in a cylindrical glass tube. The mean (± SE) number of L. sativae larvae per wasp was 43.6 ± 4.6 (n = 10). After removal of the wasp from the tube, the L. sativae larvae were reared for two days. Then each L. sativae larva was transferred into a drop of Ringer's solution on a glass slide and dissected with two minute pins under a microscope. The number and developmental stage of D. sibirica found in the L. sativae larvae were recorded.
Data analysis
Arcsine transformed data of emergence rate and sex ratio in D. sibirica were analyzed with Scheffé's multiple comparison test (Scheffé, 1953) and one-way ANOVA, respectively. Effects of exposure to D. sibirica on pupal mortality of L. sativae were also analyzed with one-way ANOVA after arcsine transformation. Effects of host species on body size and developmental time of D. sibirica were analyzed using Scheffé's multiple comparison test. The significance level for all statistical tests was set at P = 0.05.
RESULTS

Emergence rate, developmental time and sex ratio
Except for seven L. bryoniae larvae, all Liriomyza larvae formed puparia. No dead larvae, pupae, or adults of D. sibirica were found in host puparia without exit holes. These puparia contained only dead host pupae. Adults of D. sibirica did not emerge from the L. sativae puparia ( Table 1 ). The pupal mortality of L. sativae did not differ significantly between treatment and control ( Table 4 shows total developmental times, from oviposition to adult emergence of both sexes of D. sibirica raised on L. trifolii and L. bryoniae. The total developmental time of male D. sibirica was significantly shorter than that of female D. sibirica in each host species (Scheffe's multiple comparison test, P < 0.05). The total developmental time of male D. sibirica that emerged from L. trifolii puparia was significantly shorter (albeit less than one day) than that from L. bryoniae puparia (Scheffe's multiple comparison test, P < 0.05). However, no significant difference was found in total developmental time of female D. sibirica between the two host species (Scheffe's multiple comparison test, P > 0.05).
Parasitization of L. sativae
Eggs of D. sibirica were found in L. sativae larvae in each replicate, and first instar larvae of the wasp were found in six replicates. The mean (± SE) parasitization rate and egg hatchability for the ten replicates were 0.61 ± 0.08 and 0.30 ± 0.10, respectively. Superparasitism occurred in three replicates. The rates of superparasitism (number of hosts containing more than one D. sibirica / number of hosts containing any D. sibirica) were 0.06, 0.17, and 0.17.
DISCUSSION
Our results reveal that D. sibirica cannot complete its development in L. sativae. Females of D. sibirica oviposited in L. sativae larvae and some of these eggs hatched. However, no adult wasps emerged from the puparia. Moreover, parasitization by D. sibirica did not significantly influence the mortality of L. sativae pupae. Thus, L. sativae is not a suitable host for D. sibirica. Further study is required to clarify how L. sativae kills the immature stages of D. sibirica.
In contrast, L. trifolii and L. bryoniae are equally suitable as hosts for D. sibirica, because D. sibirica adults emerged from the puparia of both species, with no significant difference in emergence rate, female developmental time, or sex ratio between the two host species. Adult wasps that emerged from L. bryoniae puparia were significantly larger than those from L. trifolii puparia. Host pupae can be regarded as fixed host resource available for the development of D. sibirica offspring. The pupa of L. bryoniae is larger than that of L. trifolii (Abe, in press.) . Thus, the difference in body size of D. sibirica adults may be caused by the difference in pupal size of the two host species.
Generally, large female parasitoids have higher fitness than small females (King, 1987; Visser, 1994 
